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proximal 500 bases upstream of the transcriptional start site.
Using “cross-species” transgenesis in which the mouse
proximal MyH-7b promoter was tested for its ability to drive
EGFP reporter expression within transgenic Xenopus embryos,
we have found that the mechanisms regulating the expression of
this gene within the heart appears to conserved across evolution
as the mouse proximal promoter is able to drive a pattern of
transgene expression that mimics that of the endogenous Xe-
nopus gene. Site-directed mutagenesis of conserved regions
within a MyH-7b luciferase reporter reveals the importance of a
MEF2 site, two highly conserved but unknown regulatory
elements and, to a lesser extent, roles for a GATA site and an E-
box in regulating the expression of this gene in vitro. Using an
in vitro model of cardiac hypertrophy we demonstrate that both
the endogenous gene and our MyH-7b luciferase reporter
construct are down-regulated and thus present an opportunity to
examine transcriptional regulation of cardiac gene expression
during cardiac hypertrophy.
doi:10.1016/j.ydbio.2007.03.070
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Variations in skeletogenic processes among vertebrates may
reveal embryonic mechanisms of evolutionary change. Here,
we analyze zebrafish endochondral ossification, focusing on a
second pharyngeal arch element, the ceratohyal. Similar to
chondral bone development in tetrapods, the zebrafish cer-
atohyal undergoes cartilage formation, chondrocyte hypertro-
phy, perichondral deposition of bone, and degradation of
cartilage matrix. Section analyses of the developing ceratohyal
identified expression domains of transcription factors (sox9a,
sox9b, runx2a, runx2b, osx), extracellular matrix molecules
(col2a1a, col10a1, col11a2), and signaling molecules (ihha,
ihhb, ptc1, ptc2, pthlh1, pthlh2, pthr1, pthr3). Similar to tetra-
pods, sox9a, runx2b, ihha, and col2a1a were expressed in
developing chondrocytes, but variations from the tetrapod con-
dition stood out, such as sox9a and col10a1 expression in
presumptive developing osteoblasts of the perichondrium. Re-
flecting dynamic nature of skeletogenesis, chondrocyte ihha
expression began to appear at 3dpf, while sox9a transcripts
began to disappear after 4dpf in mature chondrocytes. In com-
plementary studies, our forward genetic screen has generated
five mutants in at least three complementation groups that ex-
hibit perichondral bone in the ceratohyal a full day earlier than
their wild-type siblings. Precocious ossification mutants may
identify novel factors of endochondral ossification. Also, these
mutants and various embryological manipulations will deter-
mine whether zebrafish chondral bone development uses the
same embryonic mechanisms as employed by tetrapods, such
as reciprocal signaling interactions between cartilage and
perichondrium.
doi:10.1016/j.ydbio.2007.03.071
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Sonic Hedgehog (Shh), expressed at the posterior limb bud
margin, regulates both digit number and anterior–posterior pat-
tern via either a spatial or temporal morphogen gradient. These
models predict that the highest level or duration of Shh signals
specify the most posterior digit type. However, other recent
work indicates that posterior cells become refractory in response
to Shh signals over time. We evaluated the temporal require-
ment for Shh activity during early limb development using a
tamoxifen-dependent, Cre-ER transgene expressed in limb
mesoderm together with a Shh conditional (floxed) null allele.
Unexpectedly, the observed order of digit loss following
recombination at different times (3, 5, 2, 4) does not fit well
with any of the current models. Moreover, at time points where
more than one digit still forms, the remaining digits are normal
morphologically. Expression of very early condensation
markers reveals that the order in which digit condensations
normally form is exactly the reverse of the order of digit loss in
the conditional mutants. Mild to severe apoptosis is induced
according to the timing of Shh loss, while changes in pro-
liferation are less dramatic. Altogether these data suggest that
reduction of cell mass due to Shh loss in the conditional mutants
results in failure of the later-appearing condensations to form.
Hence Shh plays dual roles in early limb development that can
be completely uncoupled: specifying different digit identities to
pattern the limb digits, and ensuring sufficient cell proliferation/
survival to enable the correct digit number to form. We are
currently testing this model.
doi:10.1016/j.ydbio.2007.03.072
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